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IMPERIAL IRRIGATION DISTRICT

1987

WATER CONSERVATION ACTIVITIES




PREFACE

Imperial Irrigation District prepared a Water Conservation Plan in 1985 and an
Update of that Plan in June 1986. The purpose of this Activities Report is to
state the conservatidn activities carried out during 1987. This report is
broken down into Administration Activities, Planning Activities and Water

Conservation Programs.



EXECUTIVE SUMMARY

Imperial Irrigation District's (IID) water conservation activities for
1987 consisted of a variety of programs as proposed in the 1985 Water
Conservation Plan; specifically Chapter VI - Water Conservation (Plan}. In
developing its water conservation program from the Plan, I1ID is taking a
comprehensive approach. Once general policy is adopted, programs are eva-
luated for effectiveness. Where feasible, programs are then implemented in

the field.

Three areas can be outlined that would aid in understanding the IID's

approach to water conservation:

1)  Administrative actions,
2) Planning activities,

3} Water conservation programs.

ADMINISTRATIVE ACTIONS

The 1ID Board of Directors {Board) has adopted a water conservation
general policy that provides a comprehensive approach to it's strengthening
commitment to water conservation and water marketing. Included on the
Board's agenda was additional support for public education activities both

lTocally and statewide.

Water transfer policy has also been adopted by the Board which will

enable interested parties to use IID's conserved water based on 12 "Principles
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of Water Negotiations." These are based on negotiations that have been con-

ducted with the Metropolitan Water District.

Subsequent to this action the Board initiated a sale of conserved water
to I.T. Corporation under the umbrella of Section 1011 of the California Water
Code. After discussions with the State Treasurer's Office, the Department of
Interior, Metropolitan Water District, Coachella Valley Water District and

Palo Verde Irrigation District, IID finalized the sale.

The 11D Board received recommendations from the Water Conservation
Advisory Board throughout the year concerning on-farm practices. As a result
of this, the Board adopted a comprehensive 15-Point Program, to supersede the

21-Point Program previously in effect.

PLANNING ACTIVITIES

Several programs and studies were approved by the Board as proposed in
the 1985 Water Conservation Plan. Water conservation awareness by field
operations personnel was also stressed throughout the year. Section 2 descri-
bes specific pilot projects and studies being evaluated for possible field

implementation.

Trial Programs

Two new field-operation trials were completed in 1987. A 45-day
12-hour-delivery trial was conducted in the Holtville Water Division to deter-

mine:
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1}  Water conserved,

2)  Cost incurred,

3) Problems encountered by implementing the program,
since normal deliveries run in 24-hour periods,

4)  Acceptability of the program by water users.

Resuits were mixed, but overall the trial conserved a significant amount

of water.

A second trial involved a weekend water rate reduction to encourage more

evenly distributed water orders.

A 10 percent rate reduction ($1/AF) was provided as an incentive to water
users to order water on the weekends. The trial program did not result in
more water orders for weekends, but did indicate that a $1/AF incentive is

probably not enough to change water user practices.

Water Conservation Studies

Several special studies were conducted by the IID to identify water con-
servation alternatives. Underground storage and recovery of Colorado River
surplus water within the East Mesa area is under investigation in conjuction
with USBR. IID is looking at the possible use of aguifers on the west side of

Imperial Valley for the same purpose.

IID and the U.S. Water Conservation Laboratory of Phoenix, Arizona con-
tinue to jointly study the causes and effects of water level fluctuations in

Taterals. A technical paper entitled "Investigation of Main Supply Canal and
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Lateral Fluctuations," was prepared by IID staff for the 1987 ASCE Specialty
Conference on Irrigation Systems for the 21st Century. ({Exhibit 5).

Seepage from the East Highline Canal is being guantified through a joint
study being conducted by USBR and IID. This is part of USBR's Concrete Lining
and System Improvement Study to in part determine the feasibility of lining

the East Highline Canal.

Implementation Plan

An Implementation Plan has been developed to ocutline the implementation
strategy, schedules, project descriptions and cost data necessary of an
expanded water conservation program. All proposed water conservation projects

are included.

In order to accelerate placement of high yield water conservation pro-
jects included in the Impiementation Plan, the IID has submitted funding
applications under the Clean Water Bond Law of 1984 and the Water Conservation
and Water Quality Act of 1986. Seven projects were submitted:

1) Trifolium Extension Reservoir has been approved
and is presently under construction,

2) Concrete lining two miles of the South Alamo
Canal is pending final approval,

3) A lateral interceptor canal and storage reservoir
has been tentatively approved,

4}  Concrete lining the remaining 3.2 miles of the
South Alamo Canal,

5) Concrete lining 2.4 miles of the Acacia Canal,
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6) Construction of "Z" Lateral Reservoir,

7)  Instaliation of a pumping station at the
Sperber Reservoir.

Salton Sea Studies

Part of the Water Conservation Program requires mitigating negative
impacts to the Salton Sea. A computer model has been developed by the IID
staff to simulate elevation and salinity changes under various hydrologic con-
ditions and pumping schemes. Two projects are being considered to study the
effect of evaporation ponds outside the Salton Sea's perimeter to reduce
salinity. The Salton Sea Task Force, chartered by Governor Deukmejian and
actively supported by 11D, was formed to identify and resolve environmental

problems.

WATER COMSERVATION PROGRAMS

Several water conservation programs were adopted in 1987 as part of the
IID's operating routine. Progress was made in the taiilwater, regulating
reservoirs, system automation, operational discharge, tile drain discharge,

seepage recover, hydrilla control and on-farm programs.

Tail Water Monitoring

The tailwater monitoring program was revised and IID personnel checked
91.7 percent of the deliveries over 1 cfs. Deliveries of 1 ¢fs or less are
normally for stock water and residential use and very seldom have any

tailwater.
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Regulating Reservoir

IID also commenced construction of a fifth regulating reserveir,
Trifolium Extension Canal Reservoir. Strategically located at the end of the
Hestside Main Canal, it is estimated that 4,600 AF of water will be conserved
by this facility. Full operation is to begin by September, 1988. All
controls will be accomplished by an intelligent field unit, with supervisory

control being exercised from the Water Control Center.

Operational Discharge

The I1D monitored operational discharge and recorded an estimated 94,157

AF of spill for 1987. This compares with the 1986 estimate of 96,110 AF.

Tile Drain Discharge

Monitoring for tile drain discharge was conducted over a sample set of

drain outlets. The program is currently being re-evaluated for accuracy.

Seepage Recovery

One of the highest yielding programs in operation was the seepage reco-
Qery program. Twelve seepage recovery systems along the East Highline Canal
conserved 16,067 AF of water making this one of the highest yielding programs
being operated. Seepage recovery along the Ali-American Canal recovered

approximately 8,000 AF of water.

Hydrilia Control

The Hydrilla Control Research Program, which indirectly aids water con-
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servation activities, has identified the Triploid Grass Carp as being
excellent for eliminating hydrilla from waterways. IID is currently
constructing a grass carp production facility which will be used to supply

this fish for local use.

Demonstration Tailwater Recovery

A continuing program for operation of tailwater recovery systems was
streamlined at five locations. The recovery systems allowed these users to
operate with efficiencies of 87 to 99 percent. Extensive data has been
gathered and analyzed to review salinity and temperature increases in reco-

vered water,

Irrigation Scheduling/CIMIS

11D also continued to provide on-farm irrigation technical support
through the Irrigation Scheduling and CIMIS Programs. CIMIS evapotranspiraf
tion data is now being used to model soil moisture depletion in the Irrigation
Scheduling Program. Thirty-three growers cooperated in the program. The
average irrigation efficiency for 1,199 irrigations monitored in 1987 was 85

percent.

SUMMARY

An overview of the effects IID water conservation practices have made on
total diversions from the Colorade River can be made. The average annual
diversion from 1960 to 1970 are 170,935 AF greater than diversions from 1977

to 1987. The general down trend in IID diversions can be appreciated graphi-
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cally by referring to Exhibit 8. This drop is comparabie to estimates of

water conserved annually by various programs instituted by the IID:

Concrete Lining 57,000 AF
Operational Discharge 26,000 AF
Reduction

Seepage Recovery 25,000 AF
Tailwater Assessment 20,000 AF

TOTAL...... 138,000 AFL/

A decrease has also been noted in IID's portion of inflow to the Salton
Sea within the last ten years (Exhibit 9). After adoption of the 21-Point
Program in 1980, a 5.7 percent reduction has occurred; this equates to 189,000

AF annually.

ES-8
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1.0 ADMINISTRATIVE ACTIVITIES

1.1 Introduction

If there was one issue that occupied the time and efforts of
the Imperial Irrigation District (IID) during 1987, it was Water
Conservation. This subject took many forms from Policy and Study to
Projects and Operations Management. Activities covered the spectrum
from revising the rules governing tailwater to negotiating for funds
for the conservation plan. Numerous hours were spent deliberating,

meeting, and directing water conservation activities.

1.2 Board of Directors

The 11D Board of Directors confirmed its continuing com-
mitment to the Southern California water education effort by
approving the Southern California Water Policy Paper. This policy,
currently in circulation to all of Southern California, calls for

conservation as a key part of any future statewide water plan.

The 1ID also participated in the statewide Water Awareness
Campaign by contributing to the Department of Water Resources

program. Locally, several events were scheduled to make Imperial

Valley more water-aware.

Another of the Board's continuing efforts was support for the
National Association of Conservation Districts by providing office

space, paying dues and serving as the Board for the Jocal Resource



Conservation District. In that capacity, the Board approved several
applications for conservation projects including tiling for salinity
control. The 1ID also hosted the Area VIII Regional Meeting in

Qctober.

In other actions, the Board made a proposal to the USBR regard-
ing the use of 28,000 AF of conserved water annually for replacement
of the reject stream flow from the Yuma Desalting Plant. The USBR

has not yet responded to the offer.

The Board agreed with the International Boundary and Water
Commission's Finding of No Significant Impact for the “International
Agreement For Joint Project For Improvement of the Quality of the
Waters of the New River." The primary goal of this proposed project

is to improve the quality of water discharging into the Salton Sea.

In January of 1987 the Board initiated actions to develop a
Water Transfer Policy before negotiations with Metropolitan Water
District were resumed. Public meetings were held with county groups
including the County Board of Supervisors and the Farm Bureau
regarding a Water Transfer Policy. By mid-April, 12 "Principles of

Water Negotiations" were approved:

1. Recognition of Imperial Valley's water rights.

2.  Agree that Imperial Valley has the right to the water

which is required to meet the Valley's needs.



The acquiring agency shall pay fair market value for all
water made available by the District. The initial
agreement shall be based on 100,000 AF of water

that has been conserved by the District. No additional

water will be available until it has been conserved.

Any payment will escalate based on the increase of the

price of water sold by the acquiring agency to others.

Term of the agreement shall be for 25 years with a
15-year cancellation clause. The parties shall also have
the right to renew or renegotiate the agreement after

each 10-year period.

The transferee will agree to help the District seek
legislative and financial aid in solving the New River,

Salton Sea and other environmental concerns.

The District agrees to investigate the possibility of
making more water available during a drought by compen-
sating the farmers for conserving water. The maximum
amount of water available through this program shall not
exceed 200,000 AF. However, this water shall not be

available more often than one out of every four years.

Allowable use of payments received for conserved water
must be beneficial to the whole Valley and must be iden-

tified in the water conservation agreement.



9. The maximum amount of water availabie for use by others

shall not exceed 250,000 AF per year.

10. The agreement shall include provisions for mitigating

environmental concerns.

11.  Any agreement must be approved by the voters residing

within the District's boundaries.

12.  The agreement must be approved and validated by an

appropriate court.

The Board initiated an action to sell conserved water outside
the District boundaries to the I.7T. Corporation which met some
resistance. After protracted discussions with the State Treasurer's
Office, the Department of Interior, Metropolitan Water District,
Coachella Valley Water District and Palo Verde Irrigation District,

the 11D was able to sell 100 AF of conserved water for $250/AF.

Following many weeks of discussion, the Board on October 27,
1987 adopted Resolution No. 32-87, (Exhibit 1) regarding the concept
of marketing conserved water under Section 1011 of the State Water

Code.

At the final meeting of 1987 the Board endorsed the concept of
a Water Marketing Association. In conjunction with the push for the
Water Marketing concept and theory, several consultants and attor-

neys were retained to promote and develop this principle to its



1.3

fullest extent in California. These activities by the Board placed
the District in the forefront of a new era of water management in

the West.

Water Conservation Advisory Board

The Board's Water Conservation Advisory Board (WCAB) has con-
tinued to be active. Three new members were appointed to the Water

Conservation Advisory Board by the IID Board of Directors in 1987.

The WCAB made many recommendations during the year regarding

tailwater rules, grower incentives and operational practices.



(f RESOLUTION NO. 32-87

WHEREAS, Southern California urgently needs new sources of water ta
meet the growing water needs of coastal metropolitan areas, and

WHEREAS, the two major sources of additional water are from water
conservation and an orderly transfer of water from areas of abundance to
areas of need, and

WHEREAS, State law allows for the transfer of conserved water while
protecting the water rights of the areas of origin, and

WHEREAS, realistic incentives to encourage voluntary water conser-
vation and to encourage the voluntary transfer of water from areas of
abundance to areas of need are lacking;

NOW, THEREFORE, on motion of Director Bornt, seconded by Director
Condit, BE IT HEREBY RESOLVED, that the Board of Directors of the Imperial
Irrigation District, having successfully pioneered water conservation
techniques in the largest irrigation district in the country, and having
negotiated in good faith to transfer the conserved water to another water
agency in need of additional water resources, unanimously endorses the
principle ofmmarketing water, following the free enterprise principles of
the market place, as the most practical and effective way to provide
needed incentives for water conservation and the voluntary transfer of

water from areas of abundance to areas of need.
PASSED AND ADOPTED this 27th day of October, 1987,

IMPERIAL IRBIGATION DISTRICT

ORGANIZED . By ) /MZ
res

Copies: JULY 25, 1911 T
Shreves O/ |

irees : £ /o
Wheelex Y9 o2 . 2B

Hull Seccftary
General Files
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2.0 PLANNING ACTIVITIES

2.1

2.2

Introduction

Because the success of the water conservation program is depen-
dent on implementation in the field, increased awareness by the

operations staff was a main goal of management during 1987.

As programs are developed by office staff and adopted as part
of the IID's operations, field personnel have been trained to incor-
porate them into their daily routine. Attention has focused on:

1) A more intensive scrutiny of tailwater, with a goal

of checking 100 percent of all orders of 1 cfs and
above.

2) Insuring that gates are properly sealed.

3} Providing flexibility where possible to allow
water to be moved from the original delivery gate.

This section describes specific pilot projects or studies being

evaluated for possible field implementation.

Water Measurement

Water measurement is a critical part of the 1ID's water conser-
vation program. The IID utiiizes various methods for measuring
water, including water measurement through an orifice structure
(delivery gate), over rectangular and broadcrested trapezoidal

weirs, and current metering.



2.3

The electronic age has opened new horizons in water imanagement.
In the past few years the IID has purchased electronic dataloggers
for use in conjuction with weirs to quantify water deliv-eries and

tailwater in several of the IID's conservation programs.

An ultrasonic flow meter was purchased in 1987 to measure water
where there is not enough available head for orifice or weir struc-
tures. The ultrasonic recorder is now being considered for use in
selected locations in the main canals and the New River and Alamo

River,

Weekend Water Rate Reduction

Water orders for the weekend have slowly declined over the
years, and have apparently reached a stable level at this time.
Decreased ordering on weekends is due to farmers' and their irriga-

tors' reluctance to irrigate on weekends.

In general, orders for water are low on Sunday and increase
steadily during the week. They reach a peak on Wednesday and
Thursday, decline moderately on Friday and Saturday, and then plunge
an average of 24 percent on Sunday. The cycle is then repeated each

week ,

To provide an incentive to farmers to order more water on the

weekends a reduced water rate pilot program was instituted by the



Board on September 1, 1987. The water rate on Saturdays and Sundays
was reduced from $10/AF to $9/AF. The trial ran through December
31, 1987. Exhibit 2 is a chart covering water deliveries in
September, October and November 1986 and 1987. In 1986 water deli-
vered on Saturdays during the three month period dropped an average
of 5.7 percent from the nigh of the week. On Sunday it dropped an
average of 20.1 percent. 1In 1987 during the trial on Saturdays and

Sundays, the water delivered dropped 6.2 percent and 19.3 percent

respectively.

It became apparent that reducing the water rate by $1/AF was
not enough incentive to irrigate on weekends. Although the trial
did not result in additional water being ordered on weekends, it did
supply information indicating that an incentive of $1/AF for other
types of projects would probably not result in any change in farmer

practices.
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2.4 Twelve Hour Delivery Trial

Twelve hour delivery for seed germination was an option recom-

mended by the WCAB to conserve water.

The 11D delivers water in 24-hour segments, which can cause
probiems during sprinkier germination of crops. Sprinkling is done
during the day to keep tne soil moist and the young seedling cool.
Continuing to sprinkle during the night will result in puddiing,
oxygen depletion, excessive run-off and plant mortality. If water
delivery is made available in 12 hour periods, the potential exists

to conserve water.

Beginning on October 9, 1986, a 45-day, 12-hour delivery trial
was conducted in the Holtville Water Division. The purpose of the
trial program was to determine the following:

Water conserved,
Cost incurred,

Problems encountered by implementing the program,
Acceptability of program by water users.

L N
et S ol St

Records were Kept on each 12-hour delivery that was requested.
There were no recorders installed to quantify water savings due to
time constraints. A summary of the 180 12-hour deliveries that
were made is contained in Exhibit 3. District staff has estimated
the amount of water that was conserved. Below are the assumptions

and conclusion developed.

-11-
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HOLEYILLE DIVISION — 17-HOUR BN FOR STAND ESTABL ISHMENT REPGAT

Order Order  Start | Hra.| Vehicle[ Man B,7.] CFs s Canol Dischocgs! Gates 2 O Hdg. Terigation
Bnte Conai Gote Name ] Erop A H. T F.M. | flun Hiles { Hra, +Hra, | Hoved | Removed A.H, P.H. Adtusted LFs Speinkie] Now Camment s
&+

10-09-86 { Peor 11 | Brady 4 torrota 7:60 - i ] 10 2 43 - & {2 - - - 80 x - } Frequent requeat for 12-hee
£mefgency wnker.

10.99-86 | Peach 3 | Srady 3 Lettuce 7:10 - 10 20 1 +1 - 3 {2y - - - 3 x -

10-09-86 ] Ash tat, 15] 182 | Elaveria 3 {arrats 7:30 - 12 10 1 + = - 3 (1) - - [ 44 ® -

10-10-86} Sp. Atamo 17-A| Brady 3.5 | Carrota 6:138 - 12 15 21 +- - 3.5 {2} - - 4 35 x = | Frequeat request to hold
water for 2 or mote hours
before storting to frrignte

10-10-85 | Holt 92 | Bornd 1 Celery refused-toin - - - - I () - - - - - -

10-10-86 | fit Lok, ¥ | 138 { Hornt 1.5 | Lettuce refused-rain - - - - - 1.5 (2} - - - -

10-12-86 { Holt A2 { Borat i Celery 7:00 - 12 25 2 o+ - 1 {2} - - 2 Is » ~

j0-12-861 So. Alamg 81 { Vessay 1.5 | Lettuce 8130 - 12 - 15 2 4~ i.5 - - - L} ag x -~ | Stored in gote 31 pond

19-12-861 So. Alowo 79 { Vessey 1 Lettuce B:30 - I 15 2 o+~ i - - 4 aff x ~ § Steced An gate 31 pond

10-13-86 | Hemlock 34 | Grizzls 4 Lattuce 7:30 - 12 15 7 - - 4 {1} - - 4 72 X -

10-13-86 | Pomelo 6 | Prister 2.5 § Broceslly 8:05 - 12 0 2 4~ - 2.5 {2) - - i 23 x

13~14-86 | Pomeio 6 | Pfister 1.5 | Broceoli| 7520 - iz 45 1 +3 - 2 {2} - - 2 23 x - F 6t. 31 requested water, then
telused & 7e 15 oom,

10-14-86 | Peat 133 Brady 3 Carcoks £:10 - 1 ¥4 it} 1 +1 3 42 - - 4 ¥ x -

10.15.06 | Pear 53-C{ MHitson 1.5 | Broceoli], 9:00 - 1z n 3.5+ 3.5) = 1.5 {2} - - ki a4 x -

HI-15-86 | Ash 159 | Hageo 4.5 | Corrotsa 7:4% - 2 20 1+ 2,5] - 4.5 (1)} 6 cfs 2 cfs 2 25 x - | Gate cioved @ 5:00 p.m,

19-15-86 | Mess Lok, 3] 42 | Strahm Fatms 4,5 | Carrota 7150 - 12 3z 1 +1 - 4,5 (2) - 1 pfy 3 13 X -

t0-16-B6 1 Ash Hasn 44 | fornssern 1.5 | Lettuce 72301 - 12 15 S+ 2.5) - 2 (M) 2crs | 1cer 3 £3 x

10-16-85} Ash Lat. 15| 106 | Hageoe 4.5 | Carrots/ Water ran to 3 gates during

Lettuce | 7:100 - 12 30 2 o+ 5] - 8.5 {1)F F cfs 3 cfs 2 20 * « | run then to reservoir

10-16-86 | Su. Alemo 17-A| Brady 3.5 | Corrots 6150 - 13 23 3+ 15 - 4 (2) - - 4 30 % -

H1-16-86] B Lot. 1} ] 268 | Horini 3.5 § Corrots 1:00 - 12 30 2 +12 - § {7} - - - [ X

18-16-06] Pipe 33 | Howk 3 Lettouce 8:60 - 12 10 1.5 + 2 - 3 {2}] L4 el - - 4 x

10-16-B6 | Grient 20 | Saikhon 3 Carrota 8:20 - 1z 44 1 2 3 - - - - 18 X = | Req. to run on gt, 2% for
last 12 hours

* egend:

{ = Waler weat to Reservoir

2 = Holetr went to Hain Canal 7

J = Mater went to Lotersi Canal

4 = Water wentt to Spill .

L1Z-HOUR, 1A
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12-HOUR fuN DATA - DCYDOER B YHAY NOVEHOER 21

Order Order Start | Hea.| Vehicle| Han  0.Y.] CFs§ LFs Canal Dischorge{ Gotes [ 04 fHdg, | Irrigation
Dnie Co- 11 Gate Hona _LFs Crop | _A.M.| P.H. {Bun | Hilea | lirs. 4lirs. | Hoved | Remoyed AH, P.H, Chonged £rs Sprinkle| Row Eonments
Ti=17.86 | Ran™ 163 | Hogeo 4.57| Lettuce |~ 6 | TiZ 5 5 4 = P 5cff & cfs [ 13 X ~ | 4.5' apen order sterted in
10-12-86 | Peach 3 | Araody 3 tettuce s:30] - 12 17 1 2 - 5 (2) - - - 4 x = § AH.
180-17-8561 So0. Al mmp 17-8 Brady 3 {arrots 6:45}F - 12 A 552 - 3 {2} - - & 69 ° X -
10-17-B& ¢ Orient 29-A| Hetten 2.5 | Sug.beetd 9:15f - 12 23 + 4 -« ®7 3 (2} 2 efs - 3 25 x -
10-17-B6 | Azh . 212 | Peaberten 3 Lettuce F:iq| - iz i3 L5+ - 3] - Tefy 5cfs - 10 x - | moved te gt. for P.H.,, gt.
12, used for cansl diacharg:
N '
1)-18-86 | So. Alomo 17-A| Brady 3 Earrots 6:45 1z 25 542 - 3 (2) - - 8 53 X -
10-15-86] €1, Lt 11] 268 | Macind 4.5 | Corrota Fi36f - 11 15 1 +2 - 5 {2} - - - 12 X -
10-18-085 | Pench 3 } Brody 3 Lettuce Te30{ =~ 11 15 ) S | - 3 {2) - - - 4 X -
10-§%-86{ Ash ! 159 | Mageo 2.5 § Cattolo a:10] -~ 12 13 5 o+ 157 - 2.5 {1} B8 cfy 3 efs 2 14 x -
10-19-85 | Ash 101 § Hasgro 2 Letbuce 61451 - 12 13 P T 2 (1) Befg 5 efs 2 13 x -
10-19-B6 | Peach 3t Brody 3 Lettuce 7:00] - 11 19 1 +2 - T {2} - - - 20 x -
10-19-64] So. Alwmo 17-8| Brady 3 Earrota GragGf = 12 2 .5+ 1.5) - - {3} - - & 2% x - } Yater used for ponds
10-20-86[ EHl Lat, 8 { 225 { Strahm & Socna| 1.5 | Broccoli 7215 - 12 27 I 42 - {7 - - 2 8 x -
10-20-86 | Anh Ht | Mageo 3 Carrots 1109 - 12 28 1 +2 - 3 (1) Beff - 3 14 x -
18-20-B& 1 Li Lek. § | 1300 Brady b letbuce | 7:30] - 1z 25 1.5+ 2 - 3 {2} - -1 3 33, x -
10-20-86 | Heslork 21 Strohm & Sona| 2.5 | Lettves 8:00] - 12 8 1 +2 - 3 o) e -t -] [ x -
10-21-05] ik Lok, 1&) 305 | Grirzie 3 Lettuce T:00] - | 1 19 I +2 - 3 {2) - - 1 1] x
10-21-85 f £HL L=t, B | 225 | Strohm & Sons| 1.5 | Broceolt{ 7:85) - 12 24 1 +2 - 2 {2} 1 ef: «5 ofy 2 19 x -
10-21-86 | Orienl : 29-A} Hecten 2.5 | Sug.beetq 10:30) - . 12 30 1 +2 - 3 {2) - - 3 15 - x
10.22«B& | Ash : 102 | Claverls 2.5 | Loreots 7:10 - 12 pit} I o+2 - 2.5 {2)} 2 er 3 efn 3 4 % -
10-72-85 | Peach 2 | Brody 2.5 | Corrots TeHIf - ¢ 11 28 i 1 - s {8 - - - 15 X -
10.22.06 | Holy 84 | Bornt 1.5 | Onlong 715 - 12 26 -2 - L5 (2)] - - - 0 - x
10-23-06 So0. Atamo 15-A] Menvislle 3.3 f Broceolf| 6:45| - 12 18 -2 95 3 I - {3) - - 3 1 x ~ | Hnker used for cansis oper.
10-23-84 | Prach 2 { Atady 3.5 | Corrota 7:001 - ¥4 ¥ I +1 - 3 {2} - .7 ef: - 13 x -
10-23-86 ) EHL t=t, 141 305 | Grizzle 3 Lektuce 7:30f - 12 11 I +i - 3B - - 1 19 x -
10-23-86| EHL L-1. 10] 2508} Strohm & Sonn| 6.5 | Corrots 7:lap - 12 ) 2.5 + L.5] ~ 4.5 {2}{ - - I 2 x -
10.25.86 ] So. Al 1868 Asotti Producd 2 Enrrots B:l}) - 1z 13 5% 1.5 - - 3 - - & &5 x = | Mater vaed for canal oper,
1-24-88] Ping % i} Loette 4.5 § Ceuliflr] 6:50] - 12 4 2 4 - 4.5 (Z)] =~ - 1 14 - X
H}-26-861 Oat 4 | Fifield 2.5 | Lettuce T:00F - 12 24 I +1 - z.5 (2} - - 2 4 ] -
30-26-064 £IL 4% 10 | 2500 ] Steahm 4,5 | Cutrots 72301 - 12 22 2.5 + 2.5] -~ 4.5 {2)1 .5 of: 5ol 2 5 x -
10-25-86§ €L L ¢, 11| 268 | HMarini 3 Carsols 7:00; - 1¥4 19 LI | - 3 otz 1.5 el 2.7 cfy i 11 x ~ | Bt. closed ~2.7 cofa spil}
10.25-86 | £46 L . 10 2580 Strohm & Sons| 2.5 { {acrota 7:35) - 12 28 2.5+ 2.5 - 2.5 {2}{ - - 2 3 x -
10-25-B5 | Ash 44 | Fornssern 4.5 { Lettuca 7:30) - 12 5 Z 4+ 2,5 4.% 2 cfy T 120
. . - g - ! % i Haved ¢ te 58 F| He
10.25-85{ Hens *nt. 3] B4 | Strahm & Sona| 1.5 | Lettuss T3] - 11.3 13 1 +2.5§ - 1.5 £2)} .5 ef: - [} 32 x - v @ gote H/
10-25-B6{ Pine 33 | Schaffner 3 Lettuce 9130} - ¥ 3 20 1 +4a.5] - 3} {2 - - 2 21 x -
J0-25-B6 1 EHL ¢ £, @ | 225 | Strehm & Sonal 1.5 | Broceolt| 7:45] - 12 22 2.5 + 2.5] i.5 - - - 3 ki x - | moved t te 216, P.H.
10-26-86 | Ash 102 | Cioverie 2.5 { Cacrots | &:40| - 121 3t Va2 ) 27 2sm)] Yer| Saer 3 &7 x I Toved to gute 206, A
18-26-86 | Heaa tnt. 53f £5 | Skrohm Farms 4.5 § Larrots 7051 - b4 30 2+ - - 4.5 {2} - - - a.5 X ~ | Potralmpn found gt,
10-26-86 | Hesa tnt. 3| B4 | Strahm &-Sona| 1.5 | Lettuco | 7:30] - o2 |1 «2 |2 |1smC - a 2 x I jrereinen Tound gt. clencd
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12-HOUR BUN DATA - OCYODER 8 IHAU NOVEHDER 21

! Order Ocderi Stort § Hes. | vehlele| Han  0.1.] ¢Fs CF§ Eanal Biacharge Gates [ 0 O dg. “{_?Li_gg%inn
bnte , Eom bate Homa s Crop AM, | _P.H, ] Aun Hiles | Hrg.+ Hra.] Hoved! Removed AM. P.H, Changed CFS Sprinkiel How Lomments
- T — - - i ¥ | TEFS s T
10-27-04 | EHL Lot B | 218 | Mokomawa 2.5 | Lettuce | 4:28] = 12 10 S L5 - 2.5 (1)) = e - 4 x -
§0-27-06{ EHL Lat 9 | 225 | Strobm & Sons| 1.5 | Broceelil 7:65) - ¥4 1o 1+ L.5) - i.5 {2} - - - 4 x -
iI0-27-66] Peoch 2 | Brody 4 Larrots 7:00) =~ 11 to 1 +1 - 4  {2}{ - - - 14 x -
10-27-B61 EHL Lot 34| 305 | Grizzle 3 Lettuca 700§ - 11 his] i+ - F o {2)] - - - 3 X -
Hi-27-864 LHL Lat. 10] 25001 Stcatn & Somai 4.5 | Corrots B:00f - 12 28 £.5 + 1.5 - 4.5 (2} =~ - - ] x -
10-27-86] Hese Lol . 4] "S54 | Holdridge 1.5 | Carrate G0 - 12 25 1.5 ¢ - - LS {9 - - - 1.5 % -
18-27-06 | Heoa Le 5 165 | Stcahm Farms 4.5 { Carrota 7:08{ =~ 12 15 1.5+ - - 4.5 (2} - - - 4.5 x -
}0.78.86 | Peoch ' 2 | Brody [ Lettuce 7:001 - Il 1z I o+ - 6 {2)f - - - [ X -
10-20-861 €40 Lot 8 | 225 | Strahm & Sons| 1.5 | Broceolt| 7:300 - 12 20 £.5 + 2.5} = LS ()} - - 4 24 % -
[0-20-95 1 ENL tet. 11{ 275 | Brady 3 Gniang g:08] - 10.9 I3 Po+1 - (2] - - 4 prit] x -
10-26-05 | EHL Lak. 5 § 164 | Strahm Forms 3 Onlong £:00 - 12 10 I - ¥ (23] - - - 3 % -
10-29-961 {14 Sid- n 160A] Nukasoro 2.5 | Lettute 7:30F - 12 g 1.5+ 2 - 2.5 {2} - - 3 18 x -
10-29-06 | EML Lot. 11} 276 | Brady 3 Onions 7:307 - 11 ot} oo+ 151 - 3o - - 2 11 x -
E0-29-86 | CHL Lot. 1G] 2588| Strohm & Sons| 4.5 { Carrocts T:45) - 12 pii] 1.5 + 2.5] 4.5 - {3} - - i 4.5 x « | Hoved to Pear )| in P.M.
10-29.86 [ So. Ale :60 | Brady 4.5 | Corrots 8:10) -~ 12 13 Sk - 4 {2¥} - - 4 1oz x -
11-29-86] So. Alar» .1 | Nariegn i Ryefirass; 8:27] - 12 13 Sl - I - - 5 10z - « | Flat irrigtion
1N-29-B6 | Ash 187 { Chell 3 Lettuce 0:45F = 12 25 1 +2.5] - 3 O{up o~ 3 - 24 x -
10.2%-06F Hesa to) . 41 54 | Holdridge 1.5 | Corrota 7:40f - 12 20 L5+ - - 1.5 {2} - - - i.5 x -
10-29-86} Peach Z | Brady [} Lettuce - 5:38 13 it} ) B 4 - (3] - - - % x ~ [ Mater used for new crders
iN-)0-B& | Peach - % | Orady 4 Eorrois - 7:28 12 24 1 +- & - {3}{ - - - a3 x ~ { Hater uned for new orders
E0-J0-06 | €L Lot. 5 | 164 | Stroahm Farms 2.5 | Onions 6:00] - 3z 15 i += - L5 {2)] - - - 2.5 x -
i0-30-84 | Pear 1} { Brady 3 Cotrtots 7:60f - 12 ig 1.5 + = - 3 (- 1.5 1 (3] *® -
E0-30-86 [ Hesa Lal. 3] B4 | Strohm & Sons§ 1.5 { Lettuce B:001 - 11 27 I+ 2 - 1.5 (2¥f 1 - 3 12 x -
13-30-06 | Ash ‘650t fornpaero 1.5 | Lettuce T:30] - 12 18 o+ 1.5F - 1.5 {13 - 2 & 108 X -
13.30-86 1 Ash 212 | Pemberton 3 Cobbage/
. tettuce | 10:00{ - GC7 H 1.5 4 L.5] - 3 {1} 3 15 - 23 x =~ | Pump broken-hrs. unkngwn
1
iN-31-B4 1 Palm .1 1 Luette forms 3 Aifslfa T:03] - 24 i) 5o - - - - - - - 20 Flat ~ t 9 p.m chonge to 24 br. run
i0-31-06 | Pear Il ] Brody 4,5 § Carcots 630 - 12 g I o+ - - (3 .5 i z B2 x ~ f Water used for coanal cpet,
EO-31.06 } £, Lak. 1) ?'}6 Brady 2.5 { Oniecns £:30]| - 11 i35 i +1 - 2.5 ()| - - - 2.5 x -
1N-31-048} So. Alg-n 160 | Brody 4 Carrots 7:00) - 12 22 5+ 5] 4 (23] =~ - 4 46 % -
[0-31-86 1 Meso Lot 3] 88 | Strobm & Sona| (1.5 | Lettuce a:00f - 11.3 10 Z o+~ - 1.5 {2}] ~ 1 2 15 X -
{0-31-86| Ash 187 | chel2 F4 Lettuce B:30] - 12 25 1 + 2.5 - 2 (1) 7 2 3 30 x
i
11-01-86] So. Alow - &8 Hest-Gro 4 Onlong B:301 - 12 22 WS 1.5 - 4 (2 - - 5 54 x -
11-81-86F EHL Let. § 166 § Strahm Forms 3 Leltuce - 5:42 iz 14 1.5+ - 3 {2z} - - - 3 x -
it-01-36| Penr 11 | 8rady 2 Cereots | 7:88] - 12 17 I+ 1.5] - z {2} - - I 60 X -
11-0F-B6] EHL Lut. B § 215 | Nokasawa 1.5 § Lettuce £:30] - 12 13 Sor W5 - 1o{2)] - - 1 4.5 x -
11-01-04 | Poimetta 4 | Naokasawn i Lettuce 7:00f ~ 11 I i ] - (2} - - - 4 x -
11-02-86 | Oat 4 | ¥ifleld 2.5 | Lettuce 6:10] - 1z s 1 +2 - 3 A} - - - 13.5 X -
[E-02-86] So0. Alama 26A | Henviells i Cauliflwd 6:30f - 12 20 3% L5] . - (3} - - 4 4 K ~ | fioter ussd for cannl aper,
11-02-87] Pomeia 5 | Hawk 3.5 | Lettuce 6150 - 12 17 2 - 5 ()1 LT - - 12 x -
11-82-04} EHL bat. L} 276 Brady 2.5 CGnigra T30 - 11 22 1«2 - 2.5 {2} - - 2 5 x -
11-02-86) €1 Lat. & | 225 | Strshm & Sons| 1.5 | Broceoli| 7:30f - 1z 313 1 +2 - 1.5 (2)f - - - 1.5 x -

12-10UR. 4
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12-HOUR RUN DATA - ACTOBCA 9 THIWY NOVEMRCR 21

. ;
! ! Order -1 Ordec} Stort { Hra. | Vehicle] Han 0.7, coFs Efrs Conal Dlachnrge fates | § O Hdg. Irrigation
bate Lan -] Gnte Name CFs Crop '} _AH.} £.H. | Run | Hiles | Hes. +Hrs. ] Hovad | Bemgved A.g. P.H. Channed EFs Sprinkie] Row Lomment s
. - 3 - ) ] CF8
11-83-84] So. Al o 31. | Brady 4.5 | Cacrots | 6:28) - 12 1 Sl - a5 {2}] < - 3 76 x -
11-83.05} Peach 2 | Brady 2.5 | Lettuee 7:00) il 13 i o+l - 2.5 (2}) =~ - - 27 X -
11-83.858) £HL ot 11} 278 | Brody 2.5 | Batons 2:301 - )33 12 1 o+ 1.5} « 2.5 (2} - - - 2 x -
Fi-03-86| EHL La 1 | 137 | Vessey M Lettuce 7:30] =~ 12 19 Sael - } )i - - [} 40 ® -
11.03-86) EHL S in | 140A} Nokaaown 2 iettuce 8;:0Nf - 12 in Sor 5 -  {2y] - - 5 40 x -
11-03-B6% Sn. R} = 114 | Skrahm i.5 | Lettuce Be&d] 12 14 Sl - 1.5 {2)} - - & 75 x -
11.08-85 | EHL Sd in FAOA | Hakasowe 2 Labtuce T} - 12 5 .5+ 1.5 2 (z) - - q az -
11.804.B5{ Ash .| 206 | Hainos 1.5 | Broeeali§ 9:10f - 12 12, 5l - 1.5 (1] 3.8 32 - 33
1104865 £HL 4p° & | 225 | Strehm & Sons| 1.$ - farmer refused wir @ 115 an
J1-04-B6 | Plum ¢ 35, { Schaffner 2 {ettuce B30 -~ 12 i 1 +2 - 2 () - i3 2 23 x -
11-64-86] Ash i} 168" | Hageo 4,5 ] Onlona B:30] - 12 1 S+l - 4% {1}] L8 3.2 - 22 X -
11-0%-86 f Palmet® 4 | Halasaws 1 lettace T - iz. t5 1.5 + - - 3 {2}{ =~ - 1 2 X -
11-06-86 | Ash 158 | Hageo 2 Dnlona Btas5) - 12 12 541 - 2 (1] A 3.2 - 22 x -
11-D5-Ba{ EHL ko~ 5 | 154 | Strshm Forma 2.5 | Oaions 6:00] - 12 1 1 +- - 2.5 (2) - - 2 2.5 x -
11-D5-861% Palmet* 5: | Nakasowe 1 tettuce 7:00) - n 7 S5+ L5 - TN 1.7 1.7 - - % ~ | Paimetto iidg. leaka 1.7 cfa
11-05-B6 ] Palmekt o 4 | Nphasawa 1 Lettuce 7:00] - il 1 3+ 5] - I A1} 1.7 1.7 - - x ~ { Palmetto Hdg. lesks 1.7 cfs
11-05-88] CUL tn* 11| 276 | Birody 2.5 | Onfons 1:30f - 11 1 1 +1 - 2.5 {2}] - - 2 & x -
11-05%-B6 | Ash 144 Hainoa 1.5 | Lettuce T:40 - 12 7 i + 2 - 1.5 1) 9.8 3.2 3 52 x -
11-0%-86] Sa. Al - El4 | Strabm & Sonmi 1.5 | Lettuce B:33| - 12 17 [S2E00 15 3 I 1.5 2} - - 8 (7 x -
11-N5-8&{ S50. A} n 68 | WestGro 4.5 | Gniens 8:15f -~ 12 17 -5+ 1.5] - 4.5 (2)] -~ - & 46 x -
11-04-85] So. Al o | 114 } Skrahm & Sonaf 1.5 | tettuce Beda| - 12 27 S+ 2 - 1.5 (N} 1 - 18 40 X ~ | Wtr psed Far cannl oper.
H-07-85F EHL Ln' 5 | 154 | Strohm & Sonz]| 2.5 | Onions 5:307 - 12 29 1 1.5F - 3 2}y - H - 2.5 x -
-07-06] EHL Eat X1} 276 | Brady 2.5 { Dniens 7:00] - 12 1] 1 + 1.3 - 4 £2) - .5 - 10 x -
1t-D7-BS | Pear 11 | Brady 4.5 1 Coveots 7:80) - 12 25 1 o+ 1.5} - 8.5 {2)} - - 1 3k x -
11-06-Bs| £, 5S¢ in | 120 | LofBruzherls 1.5 | Carraty G:10f -~ 12 18 - - 2 () - - - 4 x -
11-06-B61 EHL Le 147 305 § firizzle 3 Lettuce 6135 - 12 10 J - P o] - - - 5 x -
11-06-06 | @at A4 | Fifield &.5 | Lethuce T3] - iz 16 P +2 - L5 {3 - - - 23 x -
11-1i0.06 | Ash 171 Strohm & Sons 4.5 | Broccoll Belit| -~ iz 22 o LS - 4.5 {2) 3 1.4 5 34 X -
11-Un-B4 | Ash 148 | Hageo 2 Batona B:Bl] - ¥4 22 o34 135 - T 3 L4 5 &0 x -
11-09-86 | So. Al . 2601 Henvielle 1.5 | Broceslt] 6:30) - 12 b3 S 2 - 2 (3] - - I 3 % - | Htr used for camnl oper,
11-09-Ba§ Pear 11 § Brudley 4,5 { Carrata 7:00F - 12 28 1 41 - 4 {2} - - - 32 x -
J1-869-B6f Hema L . 3] 85 | Strabm Farma 3.5 | Lettuce 8:15¢ - 11 22 1.5+ 2 - 3.5 {2}y - - H 21 x -
11-09-B48 | Ash 171 | Strahm & Sona{ 2.5 | Brocenlif 8:35) - 12 14 1 +1.5{ « 2.5 {1}{ B 3.0 3 22 % -
11-09.86 | Agh 130 | Croak 4 Alfaifa 9120 - 12 14 I N S 4 (1)} 8 3.8 4 2 Flot -
12-p0UR. 5
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12-HOUR AUN DATA — DCTODER & THOU NOVEMSER 21

Urder Order | Start | Hra.l vericled Hen 0,7.] ofs CFy Lanal Discharge Gates | 0 9 Hdg. Irrigatton
finte Canr Gate Noma CEs Crop MM, BLH. | Run HMiles | Hrs. +Hra. | Hoved | Rempyed A [P Changed Crs Sprinkle] Aow Comment s
CF5 tis

11-10-86 | Paimetin 4 1 Nzknsawn 1 Lettuce §:45( - 12 15 - - 1 (23] < I - 23 x -
1£-10.86 | Palmett 5 | Hoknuaowa 1 Lattuce 6:4%] - 12 73 - I | - i {2} =~ 1 - 23 x -
FL-10-06) EML Lat. 15| 276 | Brady 2.5 | Calons 7:00f - 12 16 1 + 4 - 3 {2) - .5 - 3 *® -
11-10-861] Ash 171 | Strehm & Sens| 2.5 | Broccoli| B:30f - 12 22 Po+2 - 2.5 {1} 12 7 & 11 x -
11-30-86 ] €4L £9* 5 ] 164 | Strobm Forms 2.5 | Onkona 5:30] - iz 20 5+ - - o - - - 3 X -
11-11-86] So. Alr 260 Henvielle 1.5 ] Broccoli} 6:30) - 12 13 - 20 T B 1.3 {(3}] - - 2 97 x =~ } Hir used for canal cpseetion
11-31-86] Poimet!-- & | Nokoaawa i Lettuce 7:00{ - 12 15 - I ¢ - 1 (2}f 1 - - i? x -
FE-11-86] Ash 458 | Hageo 3 forrota 7130 - 12 n 1 4+ 2.5 - 2 {2} 3.5 3 3 ice x -
11-it-851] Ash 148 | Hagco 2 Carrots TJis5) - 12 17 o - 2 (1] 4.5 2 3 52 * -
11-11-86 ] Ask 158 | Hogeo 2 Oniona B:ls) - 12 17 O+l 2 {3} - 4.5 2 5 5 x ~ { Hoved to yote 158
Fi-12-061 Ash "~ 1Z { Henvielle 3 Alfalfo 5:30( - 12 ki) 1+ 2 - 3 (] 2 1 1 1&7 % -
11-12-86{ So. Al o [ 260} Hoovielle 1.3 | Caullfle] &:30) - 12 z WS+ 1.5 L] - - - 2 124 x - | Hoved ta guote 174
11-13-86] So. Aln g 25A | Heavielle 1.5 | Ceuliflr] 6320 - 12 11 3+ d I (3] - - 2 139 x -t Htr used for ecansl operation:
11-41-06{ Pine 5 | Lafirucheris 4 Larrota 7:00{ -~ 12 22 IS | - 4 {2} - H 4t ¥ -
11-13.061 Aah . 206 § Mninas 3 Couliflc] 8:30f - 18 20 1 +2 - 3 {1}] .8 7.8 i 33 x -
11~13-B6] Pompog i 34 | Schaffner 3 Alfalfa Q: 3] - 12 18 1 +2 - 3 ()] - - I 10 x flot
11-13-85| So. Ali-a | 78 | Noriega {,5 | fiyeGrasa] O:28f - iz 11 5+ 1.5(3} - - - J 118 flat - | Htr used for canal operstion:
11-14-B6§ So. Alv o A ] Henvielle £.5% | Couliflr| &:30§ - 12 21 54 1.5 - 2 {2}] = - 3 1310 » -
11-14-86{ Palmoti-- t 4 | Hakasawa i Lettuce 00 - 12 i G+ i8] o i {2) - - i 3] x -
11-14-08 ] Agh 12T ] Homliton 1.5 { Onigno FED 113 114 i £.5 + - - 1.5 {1y} - 1 2 51 x -
11-15-B6] So.Aler - " &0 | Brady 4.% | Coreots 6:301 - 1z 11 S+l - 4.5 (3} - - 4 110 x -
11-15-86 | So. Alr o {* 13 | Brady k.5 | Catrats/

Oniens 6:35] 12 18 3+ 1.5 - 1.5 (2} - - 2 130 x -
11-15-86 | Ash .206 | Mninags 2 Droecalf 9:05] - 1z 25 + 27 - 2 (F) 4.6 - i 24 L] -
11-15-86| Paimell « ;& [ Nokasawa i Lettuce 7:00f - 12 13 Soel - 1 {2} 1.5 1.5 1 3 x -
11.315-06 | Palmetl i 5 |"Hokostws i Lettuce 7:00) - 12 13 W5+ 1 - L {2}3 L5 1.5 i 3 x -
11-16-85 Pine Y5 { LoDrucherie 4 Carrats 6:30f - 1t 15 S - 4 (2}} - - - 4 x -
11-16-61 Poim 5 | Laftruchorie 4 Corrois §331{ - 15 15 - | - B {2) - - 2 2 » -
11-16-06 | So. Al: o |; 26n} Henvielle 1.5 [ Eaudifle] &:200f - ¥4 21 5ol - 1.5 (2} - - 4 101 x -
II-16-86] Sc. Aln g 51 | LaBrucherls 4.5 | Carrots 7130 - 12 10 W58 1 - 4.5 {2)} - - 3 104 x -
11-16-8B6} So. Al g &0 | Brody 3.5 | Carrcta T230] 12 10 S 5] - 1.5 {2)] - - 4 iol x -

}2-HOUR. 5
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Date
1E-15-85

1-11-86
11-17-84
11-17-105

11-19-85

11-20.08
11-20.86
bi-2n.05
11-21.86
11-20.05

tt-21-86
1124 .08
-21.08

11.22-86
11-22-B5

12-10uR. 7

Con t Gnte
Pansy A
Palmei! + 5
Ash 450
Ash 158
Polmell 5
Ash I
So0. A} o 39
Palmot? 4
EUL La® . 14} 3ig
Pepper HA
Hesa L7, 3] &%
Falm 3
Palmell 4
Penr I1
Ash 171

Name
Howk

Nakagawa
Hageo
Hageo

Rakasnwg

Hamiltcn
Brady
Hakasawa
firizzie
Adamsg

Strahm Forma
Loflrucherte
Hakpsawa

frady
Steehm & Soas

Ordar

LFs

3.5

Ll ™

L
>
n

L - . YN
LY. ]

o) b
v o.

wviwa

Erop

Lettuen

Lettuss
Carroty
Bnlong

Lettuce

Onions

Corrots
Lettuce
Abfalie
Rlfsifa

Coarrats
Catrots
Lettuca

Corrotg
Esuliflr

Deder

K.

7:40

7:B0
1:30
7:40

7:00

7:15
§:30
6350
T:00
9: 00

T:10
6:08
5145

7:04
B:15

Stnct

P,

LI I ¥

1

12-HOUR RUN BATA - DCIOOER 8 IHRU NBYEHOER 23

Hra,
Run

iz
12
iz
12

iz

Vehiele[ Man  1.1.} ¢rg

Hiles { Hrs.+ Hrs. | Hoved
34 1 +1.5) -
15 S5 -
35 1 s 2.5) -
25 I +2 -
15 .5+ 1.5F -
31 i o2 -
10 S a2 -
10 i s -
n | B | -
20 | S | -
12 W54 - -
17 2 & - -
1 1 s -
16 I+ L5] -
27 P+ 2 -

LFs
Removed
3 N
i {2}
3 H2)
2 (N
| I )]
1.5 1)
& ()
i (2}
)}y
&.5 {2)
4.5 (2)
4 {2)
(2
3.5 4)
8.5 {1)

Tt A
[ - XV ]

LI I I I VPR,
h
o

M
& o

LI N B TV
2>

Gates { 0 & Hdg. Ircigation
Changed {fs Sprinkla]™ Row

- 3.5 x -

1 3 x -

1 I x -

1 22 x -

1 2 x -

1 14 x -

& &2 x -

- 4 x -

4 13 x -

- 17 Flat -

i 3 x -

2 4 x -

- 8 x -

- 40 x -

2 1n x -
oo

Conments

Htr. used for conal oparatic

14 orders of 12 hr. runa wan
changed to 24 hra. loter in
day during month of Napy.



Evaluation of the results was based on the following assumptions:
1) 40 percent the of water returned would have been moved by the
District to anotner field during the night,

2) 60 percent of water returned would have been spilled through
tailwater structure into a District drain,

3} 85 percent distribution efficiency due to seepage, operational
discharge, etc.

Findings:

Water deliveries for the 45 day test period totaled 482 AF.

Applying the assumptions outlined above an estimate of conserved

water can be derived,

Water conserved = 482 AF x 60% x 85% = 246 AF

The program was favored by virtually everyone that had the
opportunity to use it. Most growers said they were willing to pay

extra for the service.

During the trial period, approximately five percent of the
orders were for 12-hour delivery. This percentage would vary during

the year and would be higher during peak germination of vegetables.

Further examination of the benefits of implementing a 12-hour

run is justified. Recommendation for implementation if this program

is adopted are:

1) The water rate for water deTivered in l2-hour periods shall be
the same as agricultural water deliveries in 24-hour incre-

ments.
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2) A service charge of $50 shall be made for water ordered in
12-hour increments.

3)  Water users with pump irrigation systems shall be responsible
for continuing their water delivery during the entire 12-hour
run, including during mechanical failures.

4)  If water is diverted to the IID's drain in excess of one hour,
the water user shall receive an assessment of $100. For each
additional hour that the water is diverted the assessment shall
be an additional $50 per hour.

Although many problems were encountered during the 45 day trial
period, they do not appear to be insurmountable. Providing 12-hour
service is costly and would require more personnel and storage capa-
city if adopted system wide. If growers are willing to pay for
12~hour service (they have indicated that they are) and appropriate

rules can be worked out, the 12-hour run could be a viable way to

conserve water.

Underground Storage and Recovery

The ability to store water once it has reached the Imperial
Valley through the Al1-American Canal is essential to the I1ID's
water conservation effort. Additional storage facilities could pro-
vide a way of retaining water which would otherwise flow to the
Salton Sea and enable the IID to store conserved water for later

use.

The 11D nas provided historical data from the East Mesa Test

Well program to the USBR for their continued investigation into the
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possibility of storing excess Coiorado River flows underground in
the East Mesa Area. The I1ID monitors the ground water table within
the East Mesa area and has records dating back more than 30 years
(Exhibit 4). In addition, the IID initiated an investigation into
the possible use of aquifers on the west side of the Imperial Valley

for underground storage and recovery,
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2.6 Lateral Fluctuation Study

The IID and the U.S. Water Conservation Laboratory of Phoenix,
Arizona are conducting a joint project to study the causes and
effects of water Tevel fluctuations in an open channel irrigation
system. Lateral water surface fluctuations and subsequent variabi-
Tity of water deliveries adversely effect irrigation efficiency. To
consistently maintain high irrigation efficiencies, predictable
nonfluctuating deliveries are required. The goal of this program is
to identify structural problems and operational procedures which
cause fluctuations in flow, resuiting in variable deliveries to

water users.

Data collection began May 27, 1986 and continued through July
23, 1987. A total of 56 electronic data Toggers were used to moni-
tor water Tevels at 76 sites along two laterals. The data loggers

were programmed to take one reading every 15 minutes.

A technical paper entitled flnvestigation of Main Supply Canal
and Lateral FTucruationsf was prepared by IID staff for the 1987
ASCE Specialty Conference on Irrigation Systems for the 21st Century
(Exhibit 5). This paper summarized a preliminary analysis of main

supply canal fluctuations and flow variability within the laterals

using the first seven months of data.

Data analysis is continuing, and with the recent installation
of a new mini computer for use by the IID's Engineering Section, the

ability to process this large data bank has been greatly increased.
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INVESTIGATION OF MAIN SUPPLY CANAL
AND LATERAL FLUCTUATIONS

Karen I. Holdsworthl and
Robert J. Lang2, M, ASCE

ABSTRACT: The Imperial Irrigation District and the U.S. Water
Conservation Laboratory of Phoenix, Arizona are conducting a Jjoint
project to study the causes and effects of water level fluctuations in
an open channel irrigation system. Two distribution laterals and the
associated main supply canal are being monitaored. Water depth
measurements are taken at .76 sites. An analysis of water level fluc-
tuations at the inlet of each lateral indicated that main supply canal
fluctuations affect both laterals equally even though one lateral is
located 700 ft (210 m) upstream of a control structure and the other
is 14,800 ft (4,500 m) upstream of a control structure. Main supply
canal water level fluctuations are less than four percent. Flow fluc-
tuations within each lateral tend to increase in the direction of
flow.

L]

INTRODUCTION

The Imperial Irrigation District operates 1,680 miles (2,700 km)
of canal which serves 465,000 acres (188,325 ha) of farmland. During
a given year the District can distribute 2,500,000 acre-ft (3.08 x

109 m3) of water through 5,600 delivery gates. A1l of this water
comes from the Colorado River via the All-American Canal.

The District is currently involved in a Joint project with the
USDA Water Conservation Laboratory in Phoenix, Arizona to study causes
and effects of water level fluctuations along the canal system. There
are several possible causes for water level fluctuations. This paper
focuses on the characteristics and impacts of main supply canal fluc-
tuations on distribution laterals. The characteristics of flow fluc-
tuations within the distribution laterals are also evaluated.

STUDY SITE

Figure 1 shows the main supply canal and laterals selected for
study. The East Highline (EHL)} Canal is 45 miles (72 km) long and has
a capacity of 2,600 cfs (74 m3/s) at its heading. More than 70 dis-
tribution laterals are served by the EHL Canal. Seven check struc-

1 pssistant Engineer, Imperial Irrigation District, P. 0. BOX 937,
Imperial, CA., 92251,

2 Chief Civil Engineer, Imperial Irrigation District, P. 0. Box 937,
Imperial, CA. 92251. —
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Figure 1. Main supply canal and distribution laterals under study.

~24-
EXHIBIT 5.2



tures are used to regulate flow along the EHL and maintain pond levels
for the distribution laterals. These checks are operated remotely
from a central water .dispatch office.

The heading of Myrtle Tateral is 700 ft (210 m) upstream of
Myrtle Check; Munyan heading is about 2,000 ft (610 m) downstream of
the same check. The level of the EHL at Munyon is controlled by
Standard Check which is 14,800 ft (4,500 m) downstream from Munyon.
Each lateral is just under 8 miles tong (13 km). Myrtle has a capa-
city of 75 cfs (2.1 m3/s) at its heading; Munyon has a capacity of 80
cfs (2.3 m3/s). Vertical slide gates are used to regulate flow into
the distribution laterals. These gates are adjusted manually by a
Hydrographer in the morning and checked periodically throughout the
day and night by patrolmen.

DATA COLLECTION

Data collection began at the end of May 1986 and is still in pro-
gress at this writing (3/87). Figure 1 shows a schematic of each
lateral and existing instrumentation. A total of 56 electronic data
loggers are monitoring water levels at 76 sites along the two
laterals. There are three different types of stilling well installa-
tions: those which monitor pond depth just upstream of each check in
the lateral; those which measure water depth in delivery ditches; and
those which are used in conjunction with a broad-crested weir to
measure flow. Each well is equipped with a float and pulley trans-
ducer to measure water level. The data Toggers have been programmed
to take one reading every 15 minutes. Those loggers which monitor
broad-crested weirs have been programmed to calculate and report flow
as well as water depth.

Each logger is equipped with a removable data storage pack (DSP).
These packs are changed weekly. Data are transferred from the DSP to
an IBM AT computer and then permanently stored on floppy disks. The
DSP's are erased and reused. Approximately 125 DSP's are being used
on a rotating basis.

DATA ANALYSIS

. Stability of the EHL Canal.--- The District delivers water in
fixed Z4-hour periods. Each morning a Hydrographer measures the head
on the lateral headgates and adjusts the gate opening to meet total
flow requirements. The gates operate under orifice flow. Once the
headgates are set, Zanjeros (ditch riders) travel up and down the
tateral setting checks and farm turnouts to distribute the water as
ordered. Due to this method of operation, a "water day" at this par-
ticular section of the EHL Canal is defined as starting at 7:00 a.m.
and ending at 6:45 a.m. the following day.

Depth of flow in the EH. was measured near the inlets of Myrtle
and Munyon Laterals. Measurements were taken with respect to the
bottom of the gate opening at each Tateral. The 15 minute data
readings have been condensed into the following "daily* statistics:
average water depth, variance, standard deviation, coefficient of
variation, minimum depth and maximum depth.

~25.
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The average daily water depth at Myrtle was 2.88 ft (0.88 m)
while the average water depth at Munyon was 3.43 ft (1.05 m). A
paired t-distribution test of these two samples indicated that water
depth at Munyon was significantly greater than at Myrtle.

Fluctuations from the average have been evaluated using the
average daily standard deviation and average daily coefficient of
variation. Average daily standard deviation was 0.098 ft (0.030 m)
at Myrtle and 0.123 ft (0.037 m) at Munyon. A paired t-distribution

test showed the deviation at Munyon to be significantly greater than
the deviation at Myrtle.

Although deviations are greater at Munyon, mean water depth is
also greater. As a result, the percent change in depth at each site
is essentially equal. The average daily coefficient of variation was
0.0396 at Myrtle and 0.0390 at Munyon. A paired t-distribution test
of the data showed no significant difference between the percent
change in water level for the two locations.

Since the lateral headgates are set at fixed openings, any change
in EHL Canal water level will cause flow in the laterals to change.
It was suspected that the EHL Canal would be more stable at Myrtle,
which is just upstream of a control structure. On a 24-hour basis,
the EHL Canal at Myrtle proved to be mare stable in terms of average
deviation from mean water level. However, the percent change in water
levels (or coefficients of variation) at Myrtle and Munyon are essen-

tially equal, resulting in equivalent flow fluctuations at the heading
of each lateral,

Even though lateral flows are set each morning for a 24-hour
period, District operating rules allow farmers to change their orders
during certain periods of the day. Typically, most changes take place
before noon and after 6:00 p.m. In order to aveid including the
effects of these deliberate flow changes, Myrtle and Munyon fiow sta-
tistics were taken from noon to 6:00 p.m. EHL statistics were also
calculated for this same period as a basis of comparison,

During the afternoon, average water depth at Munyon was still
significantly greater than at Myrtle, 3.41 ft (1.04 m) and 2.85 ft
(0.87 m) respectively. The standard deviations of water depth were
equal at 0.041 ft (0.012 m). The combination of equal standard
deviations and unequal mean water depths resulted in a slightly higher
coefficient of variation for the EHL Canal at Myrtle (0.0I9, compared
to 0.014). However, a paired t-distribution test showed that the
coefficients of variation at Myrtle and Munyon are essentially equal
for the 6-hour data analysis period, just as with a 24-hour data ana-
lysis period,

Flow stability within laterals.--- Flow data from the weirs on
Myrtle and Munyon were analyzed from noon to 6:00 p.m. eacr day. As
expected, a paired t-distribution test showed that the daily coef-
ficients of variation at the first weir on Myrtle are statistically
equivalent to the daily coefficients of variation at the first weir on
Munyon. The average daily coefficients of variation for flow over the
first weirs on Myrtle and Munyon are 0.013 and 0.011 respectively.
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Figure 2 shows the percent deviation from mean flow as a function
of distance from the lateral headings. For both laterals the percent
deviation from mean flow increases in the downstream direction. The
increase in coefficient of variation between adjacent weirs is sta-
tistically significant in most cases. This result indicates that
flows become less reliable in the downstream direction.

The increase in coefficient of variation can be caused by
decreasing average flow and/or increasing standard deviation in the
downstream direction. Logically, average flow will decrease in the
downstream direction but the trend for standard deviation is less pre-
dictable. Figures 3 and 4 show average daily flow and average daily
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FIGURE 2. Average coefficient of variation for flow over weirs along

Myrtle and Munyon Laterals. Statistics taken from noon to 6:00 p.m.
daily.
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daily.

standard deviation of flow along each lateral. Munyon shows a very
strong increase in flow deviation in the downstream direction while
Myrtle exhibits a less definite trend. Paired t-distribution tests
comparing the first and last weirs on each lateral indicate that the
increase in flow standard deviation on Myrtle is not statistically
significant while the increase on Munyon is significant.

CONCLUSION

Data are being gathered from two distribution laterals (Myrtle and

Munyen) and a main supply canal (EHL) to characterize flow and water
level fluctuations along the canal system.

A comparison of water level fluctuation at the inlets to Myrtle
and Munyon shows that, when data are analyzed over a 24-hour period,
EHL Canal fluctuations are greater at Munyon. The average water level
at Munyon is greater than at Myrtle resulting in an equal percent
change in water level at Myrtle and Munyon.

When data are analyzed over a 6-hour period (noon to 6.00 p.m.),
EHL Canal fluctuations are equivalent at Myrtle and Munyon. The
average water level at Munyon is greater than at Myrtle. The percent
change in water level remained statistically equivalent for the two
sites. Since the percent change in water level is equivaient at both
laterals, the EHL Canal causes the same amount of fluctuation in each
fateral. Analysis of flows at the heading of each lateral confirms
that average flow deviations are equivalent for the two laterals.

Analysis of flow data from weirs located along the length of each
lateral findicated a general trend of increasing fluctuation with
distance from the lateral headings. This increase in fluctuation is
much more pronounced on Munyon Lateral. Although Myrtle exhibits
increased fluctuation in the direction of flow, this incresse is not
statistically significant. Further study is needed to determine why
the degree of fluctuation changes from one location to the next.
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Now that the magnitudes of fluctuations have been characterized
throughout the two laterals, possihle causes can be determined. There
are several possible causes of water level fluctuations including:
1. The release of water which is ponded behind a check gate.

2. Changing a delivery gate setting during the 24-hour delivery
period.

3. Water backing up in a delivery ditch, thus reducing flow
through the delivery gate.

4. An increase or decrease in the level of a main supply canal.

5. Shifting a delivery from one gate to another during the
24-hour delivery period.

As shown by the previous data, main supply canal fluctuations cause an
equal amount of flow instability in each lateral even though Myrtie is
located much closer to a check structure which stabilizes water level.
Myrtle Lateral s only 700 ft. upstream of a check structure while
Munyon is 14,800 ft. upstream from a controlling check structure. It
was previously thought that fluctuations would be greater at the

heading of Munyon because of its greater distance from a control
structure,

One possible solution to reduce the impact of main supply canal
fluctuations would be to install lateral headgates which automatically
adjust for water level changes in order to hold flow constant,
However, automatic gates wiTl not solve the fluctuation problem
completely., As indicated by the increasing magnitude of fluctuations
with distance from the Jlateral heading, there are factors at work
within the Tlateral which cause instability. There are several
possible causes for increasing fluctuation within the lateral
including those listed above. A more detailed analysis is needed to
determine which factors contribute to tiow instability and the magni-
tude of their contribution. Once the causes have been determined,
appropriate operational and/or structural changes can be made to
reduce fluctuations and thus increase water delivery accuracy.
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The U.S. Water Conservation Laboratory in Phoenix is also working
with the data. Once the data is analyzed to determine the causes of
fluctuations, appropriate operational and/or structural changes can

be implemented to increase water delivery accuracy.

USBR/IID Cooperative Study

USBR's Concrete Lining and System Improvement Study included a

study to determine seepage losses from the East Highline Canal

(EHL).

Flow data from two IID water record books have been entered
into a database. Records from January 1978 to October 1986 were
input from the Remote Control Log Sheets and the Daily Water

Records.

Partial summaries have been received from the USBR in the form
of annual discharge summaries, tabulated as mean daily flow for each

Tateral served by the EHL Canal.

Analysis of the data provided by the IID will be made by USBR
staff. Ultimately, the cost effectiveness of concrete 1ining the

EHL Canal is to be determined.
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2.8 State Water Conservation Loan Programs

THE CLEAN WATER BOND LAW OF 1984

Three projects submitted by the IID have been approved by the
Department of Water Resources (DWR) for funds for construction. Each

is in a different stage of development.

The Trifolium Extension Reservoir is currentiy under construc-
tion. This facility will be the first to be completed under the
Toan program. Approximately 4,600 AF of water are estimated to be
conserved annually. More details about this project are discussed

in Section 3.3, Regulating Reservoirs, of this report.

Final approval for concrete lining two miles of the South Alamo
Canal is imminent. Construction is scheduled for October or
November of 1988. Because it is typical of other 11D projects,
construction will be completed within a two-month period and opera-
tion will begin immediately thereafter. Annual water savings are

estimated at 1,510 AF,

DR has approved funding for a third project. IID staff is
nearing completion on a design for a lateral interceptor canal.
Operational spill from eight laterals will be channeled through the
interceptor and collected in a 1505AF reservoir. Conserved water
will then by pumped to the head of another lateral system downstream
of the reservoir. Pending final design approval from DWR, construc-
tion is scheduled for the latter part of 1989. The elimination of
operational spill and increased flexibility will conserve approxima-

tely 2,200 AF annually.
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WATER CONSERVATION AND WATER QUALITY ACT OF 1986

Several other projects have been submitted by the IID for

funding consideration under the 1986 Act.

Two concrete 1ining projects were submitted; the remaining 3.2
miles of earth section at the South Alamo Canal and 2.4 miles of the
Acacia Canal. A total of 2,890 AF is estimated to be conserved

annually.

?Zf Lateral Reservoir was also submitted for consideration.
Similar in design and operation to Trifolium Extension Reservoir and
the four existing reservoirs, this proposed project will continue
the 1ID's effort to construct reservoirs on a regular basis. 3,854

AF are estimated to be conserved annually.

A fourth proposed project would improve operations at the
Sperber Reservoir. Gravity flows are currently used to discharge
water into a canal immediately downstream of the reservoir. A pro-
posed pump outlet structure would increase operational flexibility
by altowing discharges to be made to an adjacent lateral upstream of

the reservoir and conserve 465 AF annually.

Implementation Plan

In anticipation of other large conservation projects in the
future, a comprehensive Implementation Plan was completed in 1937,

The plan covers all proposed water conservation projects, both in
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the IID's distribution system and on-farm that are currently planned
to be accomplished over the 35-year planning period beginning in
1989. The Implementation Plan contains implementation strategy,
schedules, project descriptions and cost data necessary for the cost
effective and efficient execution of an expanded water conservation

program.

Table 1 shows the capital, operation and maintenance and
amounts of water to be conserved by the individual conservation pro-
Jects. Also inciuded are mitigation and legal contingency expen-

ditures.

The Implementation Plan provides for conservation of 367,900 AF
of water annually. The plan will be periodically reviewed, expanded
and modified so that it will continue to serve as the primary imple-

mentation document.
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2.10 Salton Sea Studies

Part of the Water Conservation Program requires mitigating
negative impacts to the Salton Sea. The Salton Sea is a valuable
recreational resource to the State of California as well as to the
Imperial Valley. The Federal-State Reconnaissance Report of 1969
estimated benefits from the Salton Sea to be $12,045,000 annually.
The California Department of Fish and Game currently has two major
projects underway in the Salton Sea area. One project will update
the estimate of Salton Sea recreational benefits; the other will
attempt to determine the effects of rising salinity on the Salton
Sea's fish population., Because the Salten Sea is a closed basin,
salinity will continue to increase and eventually destroy the
existing fishery. Water conservation by the District will aggrevate
the salinity probiem by reducing the amount of ffresh“ water flowing

to the sea.

Although the IID does not anticipate being the only agency
involved in efforts to preserve the Salton Sea, steps are being
taken to alleviate the problem. A computer model has been developed
by IID staff to simulate elevation and salinity changes under
various hydrologic conditions and pumping schemes. Using this
model, the IID has been able to evaluate a proposal for constructing
evaporation ponds outside of the Salton Sea's perimeter. In addi-
tion to this model study, the IID has applied for a low interest

Toan under the Water Conservation and Water Quality Bond Law of 1986
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to conduct an evaporation pond pilot study. Under this study a pro-
posed 10-acre pond would to be constructed and filled with water

from the Salton Sea.

The pond would be monitored for potentially toxic elements such
as Selenium and heavy metals; chemical reactions that may take place
such as the volatilization of selenium; and salt accumulation to
determine pond 1ife. The effects of salinity and temperature on

evaporation rate will also be investigated.

The IID has been actively involved in the Salton Sea Task Force
chartered by Governor Deukmejian. Findings from the IID's computer
model study were presented for discussion at a meeting of the Salton
Sea Task Force Working Group. The computer model has also been used
to provide specific information to Philip Meyer, consultant to the

Salton Sea Task Force.

The IID has been involved in discussions with ORMAT, a geother-
mal developer, concerning the possibility of constructing enhanced-
evaporation solar ponds near the Salton Sea to generate electricity.
These ponds, used successfully on the Dead Sea, would remove highly
saline water from the Salton Sea, just as conventional evaporation
ponds, but would require Tess area and provide the added benefit of
generating electricity. After review by IID staff, representatives
from ORMAT presented the solar pond alternative to the Salton Sea

Task Force working group.
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3.0 WATER CONSERVATION PROGRAMS

3.1

3.2

Introduction

As discussed in Section 2, IID is involved in variogus pilot
projects and studies. After each of these 1is evaluated on an indi-
vidual basis and its effect on the overall water conservation

program is determined, field implementation is considered.

The following programs have been evaluated for field implemen~
tation and have been adopted as part of the IID Water Conservation
Program. Each is targeted to conserve water from a specific area of

the system or aid in quantifying the effects of the Water Conser-

vation Program,

Tailwater Monitoring

The tailwater program was revised in 1987, combining the
13-Point and 21-Point programs into a single comprehensive 15-Point
program concerning tailwater assessments and delivery adjustments to
conserve water {see Exhibit 6). Table 2 is a summary of the 1987
tailwater monitoring program. District personnel checked the
tailwater of 91.7 percent of the deliveries over 1 cfs. Deliveries
of 1 cfs or Jess are normally for stock water and rural houses,

which very seldom have any tailwater.
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Imperial Irrigation District

 RESOLUTION NO. 16-37

WHEREAS, the Board of Directors of Imperial Irrigation District has
appointed a Water Conservation Advisory Board to assist the District in

recognizing matters relating to water probiems; and

WHEREAS, the Water Conservation Advisory Board has adapted Bylaws

with the approval of the Imperial Irrigation District: and

3

WHEREAS, said Bylaws state in Section 1.01 therein: "The purpose far
which this Board as organized is to recommend to the Board of Directors of the
Imperial Irrigation District and the Imperial Valley farming community an
expanded program of irrigation efficiency in system aoperation and farming

practices."; and

WHEREAS, prevailing circumstances have caused the Advisory Board to
consider revision of the rules regarding tailwater assessment and delivery

adjustments to conserve water; and

WHEREAS, the Water Conservation Advisory Board has recommended in
Resolution No. 87-2 that certain rules be adopted to be known as the "Rules
Concerning Tailwater Assessments and Delivery Adjustments to Conserve Water,»
and that these rules supersede those adopted in the 13- and 21-Point Programs;
and

WHEREAS, the Imperial Irrigation District Board of Directors has
revieved and modified the rules as presented by the Water Conservation Advisory

Board.
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Imperial Irrigation District
RULES CONCERNING TAILWATER ASSESSMENTS
AND DELIVERY ADJUSTMENTS TO CONSERVE WATER

(To Combine the 13-Point and 21-Point Water Conservation Programs)

The District shal] establish a penalty of $100.00 for the unauthorized

adjusting of delivery gates, which results in a change in the amount of
water being delivered.

An inventory of surface field discharge water will be taken daily and an
assessment shall be levied against all discharges which equal 15 percent
or more of the water being delivered and measurement thereof shall have
been taken on two successive occasions not less than nine hours apart in
a 24-hour period. The term assessment used herein shall mean the quan-
tity of water charged (in second feet and reduced to acre-feet, times
the scheduled water rate) multiplied by 3 for the day in which the
measurements were taken,

Should it become necessary to levy assessments against surface field
discharge measuring 15 percent or more on subsequent irrigation runs for
any ane (1) delivery gate in a calendar quarter, each successive
assessment multiplier shall be increased by one (1); i.e., 4, 5, etc.
The successive assessment multiplier shall not apply during the time
ground is being irrigated for seed germination purposes. Immediately
following stand establishment, the successive assessment multiplier
shall be increased as indicated and shatl apply to the Tand on which
water is being used in the same manner as any other land receiving
water.

When a first measurement shows more tailwater than is allowable for that
irrigation, a reasonable attempt shall be made to notify the water user,
normally by telephone. Notificatioen by mail of an assessment or penalty
will be made within 5 normal working days.

Application of the assessment charge shall apply on the same basis to
all types of irrigation (including the use of water ordered for muiching
purposes with proper notice), with the following exceptions:

(a) The percentage of surface runoff allowed when water is being used
to irrigate plowed or flat unseeded ground shall be 5 percent for
the last day of said irrigation; no measureable waste shall be
allowed for any previous day.

(b) When water is being run in furrows to germinate crop seeds and to
establish a stand, no assessment charge shall be made uniess one
of the two consecutive measurements showing 15 percent or more
runoff is made between 12:00 noon and 6:00 p.m,

In the event a water user is receiving more than his confirmed arder,
said surplus shall be subtracted from surface runoff for the purpose of
determining if his. runoff is excessive.
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(7)

(8)

(10)

(11)

(12)

(13)

(14)

(15)

In no event shall any water user be assessed unless his runoff exceeds

the allowable percentage of his order irrespective of the quantity of
Water the user is receiving.

Any surface runoff measurement made within 4 hours after the District
has reduced the quantity of water delivered shall apply to the order in
effect before said change.

The application of an assessment charge based on waste measured after
the delivery gate is closed shall apply on the same basis as when water
was actually running. Any assessment made after the gate is closed
shall be based on the order last running.

If a water user feels that an assessment or penalty has been applied in
error, he should immediately contact the Division Superintendent to spe-
cify his reasons. A water user may appeal an assessment or penalty
within 30 days by notifying the District in writing of the disputed
tailwater assessment. The Chairman of the Water Conservation Advisory
Board shall appoint three members of the Board to serve as a committee
to hear the appeal. The decision of the Tailwater Assessment Appeal
Commitiee shall be final.

Changes can be made for the last day of a run by notifying the District
not later than 3:00 p.m. of the preceding day.

When a water user requests an adjustment in the quantity of water deli-
vered, not to exceed 2 cfs, the District shall be obliged to honor the
same if it is within the ability of the District's system to accommodate
such a request, and if the water user notifies the zanjero in advance of
beginning his daily run. The zanjero of said run shall obtain approval
to make said change from his respective superior or section.

An adjustment in the water order may be made to apply to the last 1p
hours of the water run, provided that the District is notified in
advance, but not later than 3:00 p.m. preceding the time the order is
changed. The District may honor changes unti] 4:00 p.m. if it does not
disrupt service to other water users. No penalty shall be charged for a
reduction as long as the same does not exceed 50 percent or 5 feet of
the order as confirmed, whichever is less, Water that is returneq with
notice after 3:00 p.m. or that exceeds the quantity that this rule
authorizes may be subject to an assessment equal to two times the regu-
lar water rate. This is in addition to the regular charge of the tora]
order,

Finish heads can be ordered up to 3:00 p.m. of the day preceding the day
of delivery.

Routine canal cutouts shall be accomplished no more frequentiy than once
every 8 weeks, except when special circumstances reguire more frequent
CUTOUTS,

Water may be delivered, off-schedule when and wherever possible, if it
does not interfere with service to other water users,

THIS WILL CANCEL AND SU?ERSEGE THE 13- AND 21-POINT PROGRAMS ,

. ——

Ta ey
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NOW, THEREFORE, on motion of Director Fornt , Sseconded by

Director Gallezos » BE IT HEREBY RESOLVED, that the Rules Concerning

Tailwater Assessments and Delivery Adjustments to Conserve Water as stated in

Exhibit A attached hereto and made a part hereof, be adopted to become effective

July 1, 1987.

BE IT FURTHER RESOLVED that this action will cancel and supersede the

13- and 21-Point Water Conservation Programs.
PASSED AND ADOPTED this 23rd day of June, 1987.

IMPERIAL IGATION DAISTRICT

By : 5%’21h,(
4 President”’

By % g /3@(,&7_
e ary

/'\;é.lGATIo,V ~
3@?’ 4&\
) EA

g GAY

DRGANIZED
ALY 25, 1911

Copies:
Shreves
Uheeler“////
Fontaine
General Files
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MAR.

APH.

MAY

JUN.

JUL.

AUG.

SEP.

QCT.

NOV .

DEC.

TOTAL

IMPERIAL |IRRIGATION DISTRICT
WATER CONTROL SECTION
TAILWATER MONITORING SUMMARY
1987
HEADS WITH OVER 15% TAILWATER DI!SCHARGE

TS L e ko wm M o ke . A

HEADS RUNNING FIRST CHECK ASSESSED
TOTAL CHECKED % HEADS % HEADS %
8159 7592 893.1% 198 2.6% 70 0.9%
89251 8643 53.4% 228 2.6% 8g 1.0%
13286 12483 g4 0% 243 1.9% 66 C.5%
16173 14824 §1.7% 229 1.5% 53 0.4%
14650 13651 93.2% 178 1.3% 53 0.4%

12588 11683 92 .8% 88 0.8% g 0.1%
14125 13116 92.9% 1186 0.9% 21 0.2%
13999 12910 92.2% 164 1.3% 38 0.3%
13901 12538 90.2% 1886 1.6% 66 0.5%
12226 10571 86.5% 153 1.4% 46 C.4%
7209 6476 89.8% 74 1.1% 14 0.2%
7536 6750 89.6% 128 1.9% 33 0.5%
143101 131237 9. 7% 19956 1.5% 556 0.4%
-42..
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3.3 Regulating Reservoirs

The Trifolium Extension Canal Reservoir, presently under
construction, is strategically located near the terminus of the
Westside Main Canal (WSM). It is estimated that 4,100 AF of direct
operational discharge will be conserved annually. Another 500 AF
will be conserved upstream and downstream of the facility by
allowing operational flexibility. The reservoir will be placed into

operation by August or September of 1988.

IID forces will be constructing all control structures. These

include:

°Inlet siphon

“Diversion siphon

“Safety outlet

“Outiet pump structure

°Various measuring structures

Dike construction is being contracted. As part of the overall
system improvement at this location, both the WSM and the Trifolium
Extension Canals have been lined upstream and downstream of the
reservoir. Automation of the reservoir's various components is
being developed with the help of an engineering consultant. A
microprocessor at the site wiil monitor and manage all flow control
structures. Communication will be maintained with Water Control
personnel, where supervisory control will be integrated to daily

operations.

"7" Reservoir is the next reservoir planned for construction.
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3.4

It will be located adjacent to the East Highline Canal (EHL) at the
"Z" Lateral Heading.

Both the civil structures and automation system will be very

similar to the Trifolium Reservoir design.

System Automation

11D staff is presently working with a consultant, UMA
Engineering, to develop the automation facilities for tiie Trifolium
Extension Reservoir. This will be used as a pilot project for
planning automation for other key control faciilities throughout the
IID. A detailed description can be found in two reports submitted
by UMA:

1} Trifolium Extension Reservoir Project Preliminary

Automation Design Report.

2)  Interim Report - Trifolium Extension Reservoir and

Related Projects.

The approach to the SCADA system is to decentralize absolute
control. Intelligent field units are installed at the site to be
automated. The unit is programmed to monitor and manage all of the
equipment at the site; for example radial gates, flow measuring
devices, pumps, etc. Radio communication is maintained with Water
Control continuously. Supervisory control is kept by Water Control
personnel. The Water Dispatcher can set filows on order, transmit
this information to the remote unit, and have gate adjustments made

automatically.
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3.5

UMA Engineering has designed systems for four irrigation
districts in Alberta, Canada. These systems have been operated suc-
cessfully since 198l. UMA Engineering’s distributed approach to
open channel control has been found to be the one best suited for

the IID as well.

Operational Discharge

Continuous monitoring of 29 randomly selected Tateral sites was
conducted during 1587. This is the same sample set that was deve-
loped and monitored during 1986. One lateral was removed for the

1987 Study because of physical problems with the outlet structure.

Ash lLateral 45 Moss Lateral

Ash Lateral 6 Niland Lateral 2
Daffodil Canal Oakley lLateral
Dogwood Lateral 10 Dasis Lateral

EHL Lateral 10 Pomelo Lateral

EHL Lateral 14 Redwood Lateral
Eider Canal Spruce Lateral 3
Elder Lateral 13 Stanley Lateral 1
Eucalyptus tateral 10 Sumac Lateral 1
Holt Canal Trifolium Lateral 5
Lateral "E" Trifolium Lateral 9
lLateral “s* Vail Lateral 4
Malva Lateral 1 Wistaria Lateral 6A
Marigold Lateral Wormwood Canal

Moorhead Lateral

East Highline Canal, Central Main Canal, Westside Main Canal
and four other submain canals are continuously monitored. For 1987,
operational spill from laterals was 84,990 AF and 9,157 AE from main
canals. Total operational spill was therefore 94,147 AF., 096,110 AF
was estimated for 1986. Statistical analysis indicates that data
from these 29 sites may be used to extrapolate total system spill

with a confidence level in excess of 95 percent.
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3.6

3.7

Tile Drain Discharge

As discussed in the 1986 Water Conservation Activities Report a
re-evaluation of the Tile Drain Discharge Program is being conducted
by the IID. A special test area has been monitored for comparative
purposes. Almost two years of sample data have been analyzed to
determine the accuracy of the original program. Preliminary analy-
sis indicates that tile drainage fiows from the ten-field-test area
is approximately 6 percent of delivered water. Data from the origi-
nal sampling area indicates that tile drain discharge is 16 percent
of delivered water. This discrepancy will result in a modified

sampling network that will be more representative of actual flows.

Seepage Recovery

East Highline Canal seepage recovery continued during 1987.
This program is very cost effective. Table 3 summaries data from
1970 to 1987. A total of 16,067 AF was recovered by 12 wells
operated and maintained by the IID. Power costs average $1.84/AF
recovered. This program is extremely beneficial to adjacent farms
because of the predominently silty constituency of the soil in the
area and its high seepage rate; a complete cost/benefit study has

rot been made.

Seepage recovery along the All-American Canal conserved
approximately 8,000 AF of water. This is an estimate from studies

conducted by Parsons Water Resources Incorporated.
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WATER RECOVERY DRAINS PARALLEL 10 FAST HIGHL INE CANAL

DP-17 Dp-18 DP-19 BP-20 pp-21 Dp-22 ppP-23
Pear to EHL Lat. 10 Highway 60 te EHL Lat. B
Plum ko Pine EHL Lgk., 10 Eg Lat, 11 Oat to Dasis EHL Lat, B to Pear Jak to Mpss
Acre-feek Acre-Feet Acre-feet Acre-Feet Acre-fFeet Acre-feet Acre-Feet
Year Recovered Cost  Recovered Cost Recavered Cost Recovered LCost  Recovered Cost Recovered Cost Recavered Cost
1970 1,321 479 1,416 533 658 332 653 314 1,088 447 621 328 925 361
1971 1,349 487 1,455 544 570 306 &40 309 1,053 438 593 317 1,351 533
1972 1,207 45] 1,388 526 568 306 599 295 1,123 458 652 332 1,297 519
1973 1,130 432 1,410 531 511 284 589 287 936 431 658 334 1,272 513
1974 1,109 594 1,383 &80 599 384 587 304 809 532 588 385 1,340 700
1975 1,072 790 1,220 B8a9 512 448 301 263 932 608 499 437 1,190 927
1978 984 755 1,084 B39 470 422 371 314 B&S 717 507 461 1,249 948
1977 1,060 928 663 643 397 428 397 384 B85 878 347 371 1,347 1,119
1978 977 977 559 679 -390 462 441 439 911 915 242 438 1,298 1,272
1979 1,113 1,252 693 841 2&0 406 515 528 921 1,104 243 524 1,498 1,510
1980 922 1,245 676 992 194 339 475 630 178 1,102 281 580 1,313 1,796
1981 948 1,335 788 1,195 390 367 09 780 866 1,350 643 a2z 1,334 1,774
1982 1,089 1,913 Bli 1,648 377 435 258 1,125 850 1,796 482 997 1,240 2,158
1983 1,134 2,221 938 2,157 355 598 206 1,204 BeO 2,066 494 1,351 1,150 2,482
1984 1,066 2,206 B42 2,087 288 591 249 1,224 s02 2,036 454 1,268 1.215 2,535
1985 945 1,562 a75 1,793 300 7581 338 375 722 1,403 459 1,040 1,105 1,917
158s 889 1,829 833 1,878 512 B27 339 1,111 701 1,538 476 1,288 1,095 2,153
1987 B87 1,871 1,072 2,084 341 B42 457 1,076 T46 1,766 596 1,271 1,197 2,140
1
R
T DP-24 DP-25 DP-26 np-27 pp-28
Jhmar ta EHL Lat. 11
Dleander Orange to Ohmar Oxzlis to Orange to Lat., 12 Qasis teo Orient Totals Average Paver
Acre-fFeet Acre-feet Acre-Feet Acre-feet Acre-fest Acre-Feet Cost Per
Year Hecovered Cost  Recovered Cost Recoverad Cast  Recovered Cost Recovered Cast Recaovered Cost Acre-Faok
1970 - - - - - - - - - - 5,682 2,794 0.42
1971 406 143 - - - - - - - - 7,417 3,073 g.41
1972 1,854 653 1,381 627 - - - - - - 10,049 4,165 G.41
1973 1,795 638 1,489 648 3,309 1,120 2,731 1,012 - - 15,830 &.228 0.39
1974 1,388 1,168 1,370 1,195 3,126 2,387 3,062 2,271 3,295 2,092 17,792 13,5569 a.76
1977 1,760 1,388 1,210 1,388 3,047 2,665 2,947 2,566 3,244 2,412 17,304 15,170 .88
1978 1,833 1,569 4322 1,344 3,704 3,475 3,839 2,863 3,255 2,633 17,971 17,266 0.9s
1979 1,639 1,827 1,146 1,780 3,332 3,777 3,014 2,469 3.449 3,383 17,623 20,401 {.18
1980 1,625 2,138 1,113 Z,061 3,357 4,469 2,883 3,838 3,499 3,90% 17,116 23,171 1.35
1581 1,456 1,915 1,249 2,139 3,235 4,339 3,021 4,040 3,321 3,923 17,560 23.979 1.37
1982 1,523 2,346 1,188 2,741 3,460 5,966 2,947 5,213 3.148 4,956 17,383 31,334 1.80
1903 1,478 2,666 1,287 3,137 3,313 6,788 2,794 5,691 3,052 5,928 17,142 36,289 2.12
1984 1,440 2,650 1,120 3,092 3,280 5,539 3,280 5,539 2,669 5,807 16,807 34,614 2.05
e 1985 1,604 2,237 1,008 2,430 1.879 3,219 2,544 4,087 2,991 4,565 14,721 26,039 1.77
g; 1986 1,586 2,937 1,081 2,919 1,977 5,324 2,692 4,703 2,891 4,857 15,072 31,340 z.08
™ 1587 1,578 2,831 1,295 2,707 2,720 5,656 1,866 2,848 3,314 4,521 16,067 29,613 1.84
m
et
Hileage: .50 Mile -~ Total 6.00 Miles

Power costs calculated in Engineering Section



3.8 Hydrilla Control Research Program

The noxious weed Hydrilla, if Teft unchecked, will clog and
restrict water flow causing flooding and difficulty in managing the
water which will result in additional operational losses. As
described in the 1986 Water Conservation Report, the Hydrilla
Control Research Program is being carried out as a multiagency

cooperative effort to:

1) Identify and evaluate eradication methods,

2) Coordinate research efforts in Imperial
Valley,

3} Design, develop and implement eradication
technology.

During 1987 an eradication program founded on work conducted
since 1981 was developed. Having identified biological control as
the best method available, the IID developed plans for constructing
a Triploid Grass Carp production facility. Descriptions of activi-
ties were summarized by the Hydrilla Technical Advisory Committee in

their quarterly reports.
Plans were prepared to include:

1}  An administration office,
2) Testing laboratory,
3} Breeding laboratory,

4)  Hatchling and holding ponds.

Coﬁstruction of the facility began in mid 1987 and continued
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for several months while the design of the laboratory/office faci-
1ity was finalized. Full operation of the Grass Carp Production

facility is schedule to commence during the first quarter of 1988.

3.9 Demonstration Tailwater Recovery Program

Demonstration tailwater recovery systems - also designated
"oumpbacks" - were installed on the following five fields during
1985 and continue to be monitored:

Newside Lateral 3-A, Gate 30A & 33

Central Main, Gate 15 & 16

0" Lateral, Gate 13 & 15

Trifolium Lateral 8, Gate 153

Ash Lateral 25, Gate 6iEt

The capital and maintenance costs of these systems are paid by

the District from the Water Conservation Fund, except the energy

charge component of the power bill, which the water user pays.

Table 4 is a cost summary of the five systems installed. The

major physical data is given in Table 5.

The purpose of this program is to determine the effectiveness,
potential problems and associated costs of tailwater recovery
systems on different soils, slopes, crops, etc. Delivery,
tailwater, recycled tailwater, water salinity, soil salinity, and

temperature are being monitored.
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TAILWATER PUMPBACK SYSTEMS
COST SUMMARY

LOCATION PUMP PIPELINE POND TOTAL
MATERIAL LABOR MATERIAL LABOR MATERIAL LABOR
ASH 81E 16,679 i.318 39,635 7,642 2,786 2,786 70,998
CENTRAL MAIN 15 & 16 9,858 2,303 49,115 16,276 2,786 1,858 79,950
NEWSIDE 30-A & 33 11,116 3.655 29,615 12,663 2,243 8,906 68,198
C-15 & Q-13 = 8,617 4,}?6 40,611 12,911 2,485 4,919 72,583
TRIFOLIUM 8 - 153 21,881 2,149 35,231 10,389 2,843 2,741 75'204f



TAILWATER PUMPBACK SYSTEMS

TABLE 5

SUMMARY

AREA SERVICE LINE PUMP STORAGE
SYSTEM CosST SERVED | SIZE | LENGTH HP | CAPACITY VOLUME
OWNER ($) (AC) | (PVC) | (FT) (CFS) (AF)
VEYSEY 68,198 320 12" 3,425 20 3 4.0
BENSON 79,950 440 12" 6,700 30 3 10.0
SMITH 72,583 175 12" 5,450 30 3 3.0
MALLORY 75,204 188 12" 5,200 20 3 3.7
NILSON 70,998 155 12" 5,100 20 3 2.8
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The tailwater recovery systems were designed to capture irriga-
tion water that runs off the low end of the field, store it for a
short period of time (hours), and then reapply it to the same field

or one nearby.

Tailwater salinity appears to be directly related to the sali-
nity of the soil in the field. As water travels across the field it
picks up salts from the soil. In addition, during the summer the
salt in the water is concentrated by evaporation as water travels
across the field. In general, if the field has a low soil salinity,
taiiwater from that field will also be low in salinity. If the
field has a high salinity, the salinity of the tailwater from the
field will be high. Tailwater temperatures on alfalfa fields have
been measured as high as 110°F during the summer. Irrigation

efficiency ranged from 87 percent to 99 percent.

Table 6 is a summary of the irrigations monitored during 1987,
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TABLE 6
DEMONSTRATION TAILWATER RECOVERY SYSTEM

Efficiency Summary
November 1986 - December 1987

IRRIGATION

DELIVERY | TAILWATER | RECYCLED | RECYCLED | EFFICIENCY

LOCATION Ac-Ft. Ac-Ft. Ac-Ft. PERCENT PERCENT*
Ash 61-E 686.0 70.2 64.6 9.4 90
Central Main 15 & 16 1090.2 133.5 352.5 32.3 87
Newside 30-A & 33 1452.1 14.5 195.6 13.5 99
Q" Lat. 13 & 15 957.2 9.6 98.6 10.3 g1
Trifolium & - 153 685.8 8.8 44 .0 6.4 g9

* Weighted average - irrigations when tailwater could not be determined
© are not included in Irrigation Efficiency calculations.
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Table 7 contains some selected measurements that were taken
during the summer on alfalfa and cotton. The data indicates that
although tailwater temperatures are higher during the day, they are
substantially Tower at night. If properly managed it may be

possible to prevent increased scalding when pumping back water.

Table 8 is a summary of the 360 water samples collected and

analyzed for salinity.

Increases in the salinity of the tailwater range from 13 per-
cent to 80 percent. When the tailwater is pumped back and mixed
with the Tower salinity delivery water the overall increase in the

salinity of the water applied to the fields ranges from 3 percent to

30 percent.

Over 2,000 soil samples were initially collected from the
fields involved in the demonstration pumpback program. After one
year additional samples were collected from one of the systems.
Analysis of the data from Newside 33 indicate that the soil salinity
increased slightly during the first year. Additional samples are
presently being collected from all of tne fields after two years.

It may be necessary to do additional leaching to maintain the sali-

nity baltance in the field.
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DEMONSTRATION TAILWATER RETURN SYSTEM
SELECTED TEMPERATURES

12-16-86
LOCATION DATE TIME SAMPLE TEMPERATURE
DEGREES F
ASH 61E 06-1B-86 12:40 DELIVERY B4
ALFALFA TALLWATER 95
POND 84
PUMP 82
AlR 102
06-02~-86 13:10 DELIVERY 80
ALFALFA TALLWATER B4
POND 8
AlR 88
Q-18 07-30-886 10:10 DELIVERY 84
ALFALFA TAITLWATER 88
POND 80
AR 50
TRIFOLIUM B-153 06-23-86 08:15 DELIVERY 80
COTTON TATLWATER 80
POND 16
1.

TABLE 7



DEMONSTRATION TAILWATER RETURN SYSTEM
SALINITY SUMMARY

12-16~86

LOCATION SAMPLE AVERAGE

E.C.

ASH 61E DELIVERY 0.96

POND 1.09

M1 XED 0.99

CENTRAL MAIN 15 & 16 DELIVERY 0.89

POND 1.33

MIXED 1.07

NEWSIDE 30A & 33 DELIVERY 0.50

POND 1.62

MIXED 1.17

0 13 & 15 DELIVERY 0.89

POND 1.21

MiXED 1.05

TRIFOLIUM 8-153 DELIVERY 0.87

POND 0.97

M1 XED 0.85
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3.10 Irrigation Scheduling Program

Thirty-three growers cooperated in the Irrigation Scheduling
Program on 12,852 acres. The tabulation below lists the total
acreage by crop scheduled during 1987. Twelve growers were added
and eight were dropped from the program during the year. All of the
scheduling was done using water budget by computer modeling, based
on CIMIS (refer to Section 3.11) weather data. Neutron probes were
used to field check the computer generated soil moisture predict-
ions. The average irrigation efficiency of the 1,199 irrigations
monitored was 85 percent. Table 9 is a summary of the 7,474 irriga-

tions monitored in the program since 1982.

IRRIGATION SCHEDULING PROGRAM

Acres
Alfalfa 4,960
Row Alfalfa 822
Bermuda Grass 1,251
Broccoli 182
Carrots 152
Cotton h84
Lettuce 37
Melons 150
Dats 35
Onions 145
Sudan 337
Sugar Beets 2,758
Wheat 1,439
TOTAL ACRES i2,852
Total Neutron Probe Sites 197
Sites added this year 156
Sites removed 106
New Growers to program 13
Growers Dropped from program 8
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IRRIGATION SCHEDULING PROGRAM

Surmary
1982 1983 1984 1985 1988
Applied Ire. Applied Appliied Irr. Applied Applied Irr. Applied Irs.
Water £fF, Yater Water Eff. Water Water EFF. Water EfF.
Ac.-In. (%) Ac.-In. Ac.-In. (%5 Ac.~In. Ag.-In. (%) fc.-In. (%)
Alfalfa 77 a8 68 88 66 87 £9 B6 74 B7
Row Alfalfa - - - - - - 72 82 67 4]
Cotton 60 B4 64 a3 54 83 57 B2 63 8o
Wheat * B9 25 Bg 34 87 34 86 32 a8
Sunar Bests * 16 50 78 56 76 43 80 49 80
Bermuda - - - - * 90 48 79 42 85
Bnions - - - - 33 78 - - - -

*Entire crop season

not monitored




3.11 CIMIS

A grant of $25,000 per year for three consecutive years
beginning in June 1985 was received by the IID from DWR.
Preliminary work has been completed in developing crop coefficients
this year. CIMIS evapotranspiration (ET) data is now being used to
model soil moisture depletion in the 1ID's Irrigation Scheduling
Program. The ET data is supplied by the IID for daily pubiication
in the local newspaper and for US Weather Service reports for use by

Tocal growers for more efficient irrigation scheduling.
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4.0 SUMMARY

4.1 Diversions
A review of IID water diversions for calendar year 1987 and
past years will help place the water conservation program into
perspective. The IID's goal is to conserve thousands of acre-feet
by improving a system that delivers millions of acre-feet yearly; a
system recognized by USBR as being one of the most efficient in the
southwest. (Reference USBR, fReport on the Water Conservation

Opportunities Studies,” (September 1978).

IID diversions for 1987 totaled 2,758,681 AF as measured at
Pilot Knob. Five programs implemented by the District have reduced
distribution losses; these programs are tailwater monitoring, reser-
voir construction, seepage recovery, 15-Point Program, and opera-
tional spill monitoring. Quantifying the exact amounts of water
conserved by each program is difficult. Problems include the vast
number of points to be measured, the overlapping impacts, the dif-
ficulty in following ground water movement, etc. However, a com-
parison between historical District diversions and recent diversions

can be made in order to fully appreciate the District's water con-

servation efforts.

Average annual diversions for 1960 to 1970 inclusive was
2,882,232 AF. For 1977 to 1987 inclusive, the average annual diver-
sion was 2,711,297 AF. A comparison can be made between the dif-

ference of these historical averages, 170,935 AF, and the estimates
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of water conserved during the later period. It should be noted
that the cropped acreage has not varied significantly during either

period.

Estimates of water conserved annually by various programs are

as follows:

Concrete Lining 57,000 AF
Operational Discharge 26,000 AF
Reduction
Seepage Recovery 25,000 AF
Tailwater Assessment 20,000 AF
138,0001/

This is in the range of the noted decrease. The variables
involved in determining annual water use are complex {cropping pat-
tern, soil types, government subsidy programs, etc.}, but the
general down trend in 1ID diversions is significant. Please refer

to Exhibit 7.
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4.2 Inflow To The Salton Sea

One of the best indicators of the success of the 1ID's Water
Conservation Program, is the measurement of it's drainage inflow to
the Salton Sea. Exhibit 8 lists the IID's portion of inflow to the
Salton Sea for the past 17 years. In 1980 the IID substantially
increased it's conservation efforts; the 21-Point Water Conservation
Program was adopted and increased emphasis was placed on reducing
operational discharge. The following year the IID's inflow to the
Salton Sea dropped from 37.7 percent to 34.8 percent of water
received. Inflow to the Salton Sea has continued to drop, in 1987
it was 32.0 percent a reduction of 5.7 percent (189,000 AF) from
1980. This also follows from the discussion in Section 4.1 con-
cerning the general down trend in water diversions during the last

27 years.
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